
Pyrethroid analyte water sample storage stability tests with and without hexane keeper

Chemist:  Jane White
Lab:California Department of Food and Agriculture, Center for Analytical Chemistry

Specifications:
Matrix: American river water with 5 grams sediment added
No Keeper: Chemist spiked 100 ppt each for all 11 pyrethroid analytes. 
Keeper: For spikes with keepers, added 10 ml hexane to 900ml sediment water, after spiking 111ppt of analyte.

Bifenthrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 92.4 92.4 76.2 76.2 67.3 67.3 63.1 63.1 51.5 51.5
2 77.4 77.4 80.4 80.4 69.0 69.0 65.0 65.0 54.7 54.7
3 90.3 90.3 76.2 76.2 62.4 62.4 54.9 54.9 58.3 58.3
Mean 86.7 77.6 66.2 61.0 54.8

Bifenthrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 105 94.6 96.5 86.9 93.4 84.1 88.4 79.6 87.2 78.6
2 104 93.7 95.6 86.1 89.4 80.5 75.0 67.6 98.0 88.3
3 108 97.3 99.9 90.0 80.4 72.4 87.5 78.8 92.6 83.4
Mean 95.2 87.7 79.0 75.3 83.4

Fenpropathrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 99.1 99.1 92.6 92.6 84.1 84.1 73.0 73.0 74.9 74.9
2 94.5 94.5 99.4 99.4 85.7 85.7 88.4 88.4 78.9 78.9
3 103 103 97.9 97.9 88.4 88.4 65.0 65.0 79.0 79.0
Mean 98.9 96.6 86.1 75.5 77.6

Fenpropathrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 111 100 109 98.2 107 96.4 103 92.8 102 91.9
2 109 98.2 111 100 109 98.2 90.9 81.9 106 95.5
3 117 105 113 102 105 94.6 107 96.4 110 99.1
Mean 101 100 96.4 90.4 95.5

Lambda Cyhalothrin Epimer
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 100 100 86.8 86.8 73.7 73.7 70.8 70.8 52.9 52.9
2 93.3 93.3 90.1 90.1 75.5 75.5 71.7 71.7 56.1 56.1
3 101 101 85.1 85.1 71.8 71.8 61.6 61.6 53.5 53.5
Mean 98.1 87.3 73.7 68.0 54.2

Lambda Cyhalothrin  Epimer with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 114 103 104 93.7 102 91.9 97.0 87.4 94.9 85.5
2 111 99.9 105 94.6 99.6 89.7 86.2 77.7 105 94.6
3 118 106 108 97.3 92.0 82.9 94.7 85.3 99.8 89.9
Mean 103 95.2 88.2 83.5 90.0
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Lambda Cyhalothrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 99.6 99.6 82.1 82.1 74.0 74.0 70.1 70.1 50.8 50.8
2 90.3 90.3 85.3 85.3 76.8 76.8 70.9 70.9 54.4 54.4
3 100 100 83.1 83.1 73.2 73.2 62.1 62.1 53.2 53.2
Mean 96.6 83.5 74.7 67.7 52.8

Lambda Cyhalothrin  with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 111 100 102 91.9 100 90.1 92.2 83.1 91.8 82.7
2 111 100 100 90.1 97.5 87.8 84.2 75.9 101 91.0
3 115 104 104 93.7 93.1 83.9 91.5 82.4 96.2 86.7
Mean 101 91.9 87.3 80.5 86.8

Permethrin cis
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 98.8 98.8 82.0 82.0 69.2 69.2 67 67 42.2 42.2
2 91.4 91.4 80.3 80.3 72.4 72.4 65.6 65.6 48.3 48.3
3 100 100 79.3 79.3 69.5 69.5 57.7 57.7 38.3 38.3
Mean 96.6 80.5 70.4 63.4 42.9

Permethrin cis with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 110 99.1 99.5 89.6 105 94.6 96.3 86.8 95.7 86.2
2 111 99.8 102 91.9 100 90.1 88.4 79.6 106 95.5
3 113 102 103 92.8 93.8 84.5 93.7 84.4 102 91.9
Mean 100 91.4 89.7 83.6 91.2

Permethrin trans
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 107 107 66.0 66.0 47.9 47.9 37.9 37.9 9.53 9.53
2 100 100 65.7 65.7 47.3 47.3 34.4 34.4 22.4 22.4
3 106 106 64.3 64.3 50.8 50.8 30.3 30.3 11.9 11.9
Mean 104 65.3 48.7 34.2 14.6

Permethrin trans with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 120 108 101.1 91.0 108 97.3 96.9 87.3 99.5 89.6
2 118 106 105 94.6 102 91.9 90.2 81.3 110 99.1
3 123 111 106 95.5 97.0 87.4 98.7 88.9 103 92.8
Mean 108 93.7 92.2 85.8 93.8
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Cyfluthrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 103 103 79.5 79.5 65.3 65.3 62.3 62.3 41.3 41.3
2 97.9 97.9 80.4 80.4 68.1 68.1 60.2 60.2 45.1 45.1
3 106 106 77.6 77.6 68.6 68.6 54.3 54.3 41.8 41.8
Mean 102 79.2 67.3 58.9 42.7

Cyfluthrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 113 102 96.1 86.6 105 94.6 92.0 82.9 91.6 82.5
2 115 104 96.3 86.8 98.6 88.8 84.7 76.3 99.1 89.3
3 121 109 93.9 84.6 93.6 84.3 84.7 76.3 97.8 88.1
Mean 105 86.0 89.2 78.5 86.6

Cypermethrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 103 103 80.5 80.5 66.9 66.9 65.2 65.2 44.7 44.7
2 96.8 96.8 74.0 74.0 64.7 64.7 62.7 62.7 48.5 48.5
3 104 104 77.3 77.3 62.6 62.6 55.3 55.3 41.3 41.3
Mean 101 77.3 64.7 61.1 44.8

Cypermethrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 115 104 88.6 79.8 105 94.6 90.4 81.4 83.9 75.6
2 115 104 91.0 82.0 98.9 89.1 83.5 75.2 95.5 86.0
3 121 109 91.0 82.0 93.6 84.3 83.5 75.2 94.8 85.4
Mean 106 81.3 89.3 77.3 82.3

Fenvalerate / Esfenvalerate
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 106 106 79.0 79.0 66.8 66.8 68.9 68.9 51.7 51.7
2 99.8 99.8 78.6 78.6 70.8 70.8 65.8 65.8 26.6 26.6
3 107 107 75.7 75.7 67.3 67.3 58.8 58.8 55.2 55.2
Mean 104 77.8 68.3 64.5 44.5

Fenvalerate / Esfenvalerate with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 121 109 93.5 84.2 105 94.6 91.0 82.0 86.9 78.3
2 120 108 84.7 76.3 97.9 88.2 83.6 75.3 93.1 83.9
3 124 112 86.7 78.1 92.1 83.0 83.6 75.3 91.4 82.3
Mean 110 79.5 88.6 77.5 81.5
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Deltamethrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 96.8 96.8 60.6 60.6 47.8 47.8 47.9 47.9 31.6 31.6
2 88.7 88.7 60.9 60.9 56.7 56.7 46.8 46.8 32.5 32.5
3 95.1 95.1 56.8 56.8 49.3 49.3 35.1 35.1 34.0 34.0
Mean 93.5 59.4 51.3 43.3 32.7

Deltamethrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 106 95.5 78.1 70.4 86.5 77.9 75.0 67.6 74.1 66.8
2 110 99.1 68.0 61.3 83.8 75.5 67.2 60.5 78.6 70.8
3 113 102 72.5 65.3 77.7 70.0 75.9 68.4 78.1 70.4
Mean 98.9 65.7 74.5 65.5 69.3

Resmethrin
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 91.2 91.2 52.0 52.0 58.3 58.3 47.0 47.0 27.6 27.6
2 92.9 92.9 42.7 42.7 60.5 60.5 45.4 45.4 37.0 37.0
3 90.8 90.8 57.2 57.2 51.9 51.9 42.9 42.9 26.3 26.3
Mean 91.6 50.6 56.9 45.1 30.3

Resmethrin with Keeper
day 0 day 4 day 7 day 14 day 28

spk ppt % ppt % ppt % ppt % ppt %
1 117 105 86.6 78.0 104 93.7 98.8 89.0 98.8 89.0
2 109 98.2 85.0 76.6 96.8 87.2 95.9 86.4 88.7 79.9
3 115 104 90.1 81.2 98.9 89.1 98.6 88.8 98.5 88.7
Mean 102 78.6 90.0 88.1 85.9
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Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 
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0
20
40
60
80

100
120

0 4 7 14 28

Days

%
 R

ec
ov

er
y

Bifenthrin with Keeper

0
20
40
60
80

100
120

0 4 7 14 28

Days

%
 R

ec
ov

er
y

Fenpropathrin

0
20
40
60
80

100
120

0 4 7 14 28

Days

%
 R

ec
ov

er
y

Fenpropathrin with Keeper

0
20
40
60
80

100
120

0 4 7 14 28

Days

%
 R

ec
ov

er
y

Page 5 of 10



Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 

Lambda Cyhalothrin Epimer
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Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 

Permethrin cis
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Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 

Cyfluthrin
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Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 

Fenvalerate / Esfenvalerate
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Pyrethroid analyte water sample storage stability tests with and without hexane keeper. 

Resmethrin
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